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Neurosurgical Aspects of Recurrent Meningitis
Recurring meningitis, although not common, poses a number ofinteresting problems in management and therapy. The commonest and most widely appreciated by surgeons is the variety associated with injury to the anterior cranial fossa, and the consequent damage to bone and meninges.
The mechanism of post-traumatic cerebrospinal fluid (CSF) rhinorrhaea and the formation of intracranial aerocele has been described in classic papers by Dandy (1926) and Cairns (1937) .
In the earliest reported cases the fracture line and the leak had occurred into the frontal sinuses.
Later, fractures and leakage through the horizontal ethmoid plates were recognized by Eden (1944) who reported CSF rhinorrhoea due to perforating cranial injury. He described fully for the first time the intradural method of fistula repair. This method had, in fact, been attempted by Grant (1923) but not completed on account of technical difficulties encountered at operation.
In reviewing the problem of meningitis, and particularly recurring meningitis following head injury, the records of 35 patients have been scrutinized at the Leeds General Infirmary covering the years 1955-74. No conclusion can be reached as to the incidence of meningitis in relation to a total number of head injury patients 'across the board' since the unit is a regional unit accepting only the complicated head injuries from hospitals outside the city, as well as all head injuries within it.
Despite much that has been written on the subject, opinion is still divided on the wisdom of early operation in all cases of fracture involving the paranasal sinuses and in cases of minimal, fleeting, or early cerebrospinal rhinorrhoea. However, there is no conflict of view about the necessity for operative repair of persistent cerebrospinal nasal fistulae. The need for operation in some of these cases is strengthened by the added complication of intracranial aerocele. It is often commented that the incidence of post-traumatic meningitis has decreased since antibiotic chemotherapy has been used prophylactically but the evidence for this is scant and at best debatable. That the incidence has decreased since surgical repair has become widely practised is beyond dispute. Taylor (1934) reported that 30% of patients with cerebrospinal rhinorrhea treated nonsurgically died almost invariably from meningitis. Lewin (1954) reported an incidence of 6 patients developing meningitis in 26 patients treated expectantly of whom 4 died.
It is accepted that antibiotic therapy is effective in treating established meningitis but even the best published figures still show mortality rates. Appelbaum (1960) reported that only 5 out of 42 patients with post-traumatic meningitis recovered in the pre-antibiotic era compared with 18 out of 20 patients treated vigorously with antibiotics. It is the purpose of this paper to identify the patients at risk and to suggest methods of management. In the 35 cases, post-traumatic meningitis had either occurred shortly after the head injury and during primary hospitalization or occasioned admission to hospital at a later date which varied from a few months to a few years. There were 29 male patients, 6 female. The ages ranged from 7 to 75 years and over half were in the 3rd and 4th decades of life.
Causes ofInjury
Traffic accident was by far the commonest cause while apparently trivial or minimal head injury occasioned by slipping and banging the head accounted for a significant number. The causes of injury were: road traffic accident 26, gunshot wound 1, penetrating shell fragment 1, penetrating garden fork 1, fall and mild closed head injury 5, postoperative (removal of nasal-meningeal polypi) 1. In 7 of the road traffic accident cases the head injury was mild and there was no history of loss of consciousness; in 18 it could be regarded as significant, with loss of consciousness.
Mechanisms ofFracture in the Anterior and Middle Fossa? In the anterior and middle fosswe moulding of the skull by cerebral convulsions has resulted in the production of small hillocks of bone which possess a thick and heavy apex, and a peripheral zone of much thinner bone. This configuration is seen in the orbital and ethmoidal roof regions. When a fissured fracture approaches one of these hillocks, it tends to bifurcate and run round the periphery. If the force is severe a flake of bone may be torn off. In either event, the dura is usually torn (Johnston & Dutt 1947) . Detailed radiographs may be of enormous help in identifying the site of the fistula and its extent. It is our view that the extent and position of certain fractures may in themselves be an indication for operation. In 8 of our cases no radiological evidence of fracture could be seen but these were mostly in the early years of the series and it is quite likely that the current methods of tomography and specific radiographs would reveal more of the fractures. The sites of fracture were: anterior cranial fossa 22, petrous temporal bone 2, facial bone injury with extension to anterior fossa 1, penetrating injury with fragments 1, occipital 1, no fracture seen in radiographs 8.
CSF Rhinorrhata and Aerocele
Rhinorrhcea was present in 18 cases, while otorrhoea occurred in 3. There was no obvious leakage in the remaining 14, i.e. in 60% of the cases there was a definite history of CSF leakage.
In the 18 cases who had a CSF rhinorrhoea, the radiographs had demonstrated a fracture in the anterior fossa in 14. It is interesting to look at the remaining 4. (1) Nasal polyp removed, and opacity in the ethmoids seen on radiograph.
(2) Minor head injury, no fracture seen on X-ray, but operation revealed a small dural tear over the right ethmoid roof. (3) Aerocele around pituitary fossa and opacity of frontal sinus on radiographs taken three days after injury. (4) A young girl sustained a minor head injury without loss of consciousness, subsequently had three attacks of meningitis, and full skull series with tomography failed to reveal a linear fracture in the right ethmoid region, seen at operation.
Of the three patients displaying otorrhcea, 2 had an obvious fracture of the petrous bone but in the remaining patients no obvious fracture could be seen.
The time of onset of the rhinorrhoea was within the first few days (less than a week) in 6 patients, within one month in 3, within 6 months in 4, one year in 2, 2-3 years in 2 and 2-5 years in 1. The significance of this analysis lies in the high incidence of late onset of rhinorrhoea in the cases who developed meningitis, 50% developing rhinorrhoea later than one month after injury. Jamieson & Yelland (1973) made a similar observation, namely, a much higher incidence of meningitis in cases with delayed or intermittent rhinorrhoea (9 out of 10) whereas meningitis was rare (1 out of 10) when the rhinorrhoea was immediate. It seems likely this low incidence of meningitis in the early leak group was a result of a policy of early definitive dural repair.
Of the 21 cases of meningitis associated with a rhinorrhoea (18) or otorrhcea (3) the time interval between the leak and the onset varied as follows: within one week 7, within three months 5, more than one year 5. In 4 cases a CSF leakage occurred after the first attack of meningitis, at two months, one year, three years and twelve years respectively. There were 11 patients who suffered recurrent attacks of meningitis: 7 patients had at least two attacks, 2 patients three attacks and 2 had four proven attacks. It appears that a third of the patients suffering meningitis had recurrent attacks. In only 2 of the 11 cases was there any history of recurring rhinorrhea and in both the second attack of meningitis followed immediately upon the second attack of rhinorrhoea. It is noteworthy that in the cases of meningitis not preceded by CSF leakage there was no recurrence of meningitis. Salient clinical features: In almost all cases, the presentation was a severe and acute form, this being the most significant feature of posttraumatic meningitis, demanding an urgency and purpose to treatment, perhaps not so much required in nonsurgical varieties. Specific features were:
(1) Convulsions, seen in 25 % of patients. Seven patients had generalized epileptic fits, 1 had focal sensory and motor disturbances in the left face and limbs, and 1 had severe and persistent focal motor seizures involving the face and arm.
(2) Anosmia was clearly recorded in 6 patients, in 4 of whom there was a definite history of rhinorrheea and fracture in the anterior cranial fossa. In 4 others there was a recorded hyposmia, but in the others no accurate record was available.
(3) Cranial nerve palsies: Abducent palsy occurred in 3 cases, facial palsy in 6, and deafness in the 2 cases where there had been otorrhoea and petrous bone fracture. (4) Hemiparesis: It is interesting that 7 patients developed hemiplegia or hemiparesis at the onset or in the course of the meningitis. In surviving patients the weakness had recovered completely within two to three months. (5) Lumbar puncture findings: Lumbar puncture (LP) was performed to monitor the cell count and bacteriology on all cases, except in 7, who had been referred from other hospitals for further treatment and in whom the LP reports did not contain the relevant information. Pneumococcal meningitis was the commonest form of the illness. In 11 cases no organism was found on culture (some cases had already been treated with antibiotics). Pneumococcus was found in 12 cases, E. coli in 2, Staph. aureus in 2, and Pseudomonas pyocyaneus in 1.
Treatment
Operative closure of the fistula was carried out in 17 cases (50 %), in 11 of whom there were, as noted above, recurrent attacks of meningitis. The time of dural repair varied between one month and twenty-four years. Operative repair was not undertaken while the meningitis was present and the procedure was usually done a week or two after the attack had been brought under control.
Credit for the first successful treatment of CSF fistula is usually accorded to Dandy (1926) who sutured autogenous grafts of fascia lata over the dural openings behind a depressed fracture of the orbit and the frontal sinus. Cushing (1927) reported successful treatment in 3 cases where rhinorrhcea followed removal of orbital-ethmoidal osteomas, in each case a piece of fascia lata being laid over the dural defect. Eden (1944) described the transfrontal intradural route which has become the standard method of repair, certainly for these fistulk placed further back in the anterior fossa than the upper reaches of the frontal sinus.
Technique
Unless there is clear radiological evidence that the fracture is limited to one side, a coronal skin incision is made followed by a four-pointed, diamond-shaped bifrontal bone flap. Where the fracture and dural rent are placed high up in relation to and just behind the frontal sinus, it may well be possible to effect an excellent dural repair extradurally by suturing a fascial patch to the dura over the tear. Otherwise the dura is opened and the intradural aspect of the anterior fossa visualized and felt with blunt hooks. Sometimes the dural tear was small both in length and breadth and was first revealed by the adhesions between this area and the under-surface of the frontal lobe as the frontal lobe was retracted. Such a fistula is easily closed by overlaying it with a patch of pericranium or temporal fascia. Provided the patch is sufficiently generous in size, there is no need to spend time on tedious and difficult tasks such as suturing. When the frontal lobe is released and falls back into place, the graft is unlikely to move.
A difficult problem may arise in those cases where the fracture in the anterior fossa has margins separated by a distance of half a centimetre or more. In these circumstances, and particularly where the bone defect is large and centrally placed (4 cases in this series), it is mechanically unsound merely to lay a fascial graft in place. The bony defect should be filled with an acrylic inlay; alternatively, a piece of bone from the iliac crest may be used. A muscle plug is not a satisfactory method of closing the gap. Following this extradural repair of the bone structure, an intradural procedure can be followed and the fascial graft laid in place. If there is concern lest the graft could move then it is quickly secured by applying Braun tissue glue Histacryl. We have used this method for five years without sideeffects and found repair operations greatly facilitated. Postoperatively the patients are placed on anticonvulsant therapy as well as antibiotics for 7-14 days.
It should be noted that inS of the cases operated on, no fracture had been demonstrated on the X-rays. In 4 of the 5 there had been rhinorrhcea. In all 5 cases a fracture and dural tear were demonstrated at operation.
Results
Two patients developed a further bout of meningitis after dural repair. In one patient it occurred one month after operation and a second repair had to be carried out at which it was seen that the fascial graft had slid from a vertical tear behind the frontal sinus. The second patient experienced recurrence of rhinorrhcea one year after operation and this was followed by another attack of meningitis. Further operation was made via a bilateral exploration and the dural tear was found to be extending across the anterior fossa to the other side.
There was no immediate operative mortality. One patient developed meningitis two weeks after his operation and died two months later. He had sustained a severe head injury with compound depressed frontal fracture and associated sinus injury. He had had two attacks of meningitis within the first week after injury. He developed his third attack postoperatively and autopsy revealed an extradural abscess.
Conservative treatment for one reason or another was employed in 18 patients. The regime employed has not varied over the years and the standard practice has been to give systemic penicillin and sulphadiazine and in addition most cases received intrathecal penicillin 10 000 units per day. There were 5 deaths during hospitalization. In 4 of these 5 the patient had sustained head and other injury and operation was thought inappropriate on this account, but the autopsy findings indicated that the patients had succumbed to the meningitis. These results raise again the question as to whether all patients who have leaked CSF even fleetingly should have a dural repair, and whether it should be done in those patients who have not leaked.
Widely separated fractures in the anterior fossa are associated with dural tears so often that exploration and repair should be carried out.
Congenital Dermal Sinus Tracts
Congenital dermal sinus is the term applied to any depression or tract extending inward from the skin surface which is lined by stratified squamous epithelium. Since the neuro-ectoderm separates from the epithelial ectoderm along the dorsum of the embryo between the third and fifth week of intrauterine life, one can expect that if epithelial defects occur, they may extend to any depth from the deeper layers of the skin itself down to the neural tissue, or indeed into the central canal of the brain or spinal cord. Since midline fusion of epithelial ectoderm after cleavage from the invaginated neuro-ectoderm begins in the middle of the embryo and proceeds both cranially and caudally, there is more opportunity for cutaneous defects to occur in the lumbosacral region and next in the suboccipital region. There may be tufts of hair, a dimple in the skin, or discoloration of the skin around the opening. The tract may terminate as an epidural fibrous connexion though the fibrous band may proceed through the dura to the pia arachnoid or in some cases may even be connected to an intramedullary epidermoid or dermoid cyst. Recurring bouts of meningitis may result from these lesions and all infants and children who suffer unexplained meningitis, particularly if recurrent, should have the midline of the scalp, neck and back examined for sinus openings.
These recurring bouts of meningitis are most likely to occur in childhood or early adolescence. In this age group it is not difficult to elicit a history of injury to the head but this congenital lesion should be borne in mind when a youngster suffers recurring attacks of meningitis.
Of the patients seen in the neurosurgical department in Leeds, almost all had mote than one attack of meningitis before the condition was recognized, although the meningitis had been successfully controlled by antibiotic therapy. The organism responsible for the meningitis is usually Staph. aureus in the suboccipital lesions; E. coli and Staph. aureus both occur in the lumbosacral lesions. A formal excision of the skin sinus, dissection and removal of the fibrous track and any associated lesion is necessary to prevent further attacks.
Craniectomy or laminectomy may be required and it should be borne in mind that the fibrous track may pass in an oblique direction for some distance before its attachment to the dura or a dermoid cyst, and the operation should therefore be planned in such a way that the exposure can be extended without embarrassment.
The results of treatment are excellent. The patient should be completely protected from the possibilities of recurrent meningitis or extradural absess and the operation carries no particular hazards or risks.
There remains a very small group of patients who suffer recurring meningitis who elude and defy investigation. Discharge of material from a craniopharyngioma cyst or dermoid cyst may cause attacks of 'sterile' or 'chemical' meningitis. The basic cause of such problems sooner or later comes to light. Some organisms have propensity to cause a chronic or recurring form of meningitis and of these cryptococcal meningitis and brucellosis are the most generally recognized.
The term 'Mollaret's meningitis' has been used for a very small number of patients who have recurrent episodes of aseptic meningitis of benign character in whom no other cause can be found, and whose spinal fluid shows large endothelial cells and slightly reduced sugar content. Mr B H Colman (Radcliffe Infirmary, Oxford) said that the closest possible cooperation was necessary between the various disciplines and this has been emphasized by the choice of the speakers. An early ENT opinion was absolutely essential in these patients, but regrettably was not always obtained. In certain traumatic cases involving the temporal bone a craniotomy was not always necessary and he agreed that many of the cerebrospinal fluid leaks could be entirely controlled from below by insertion of fascia and by ensuring that it was well tucked in all round between dura and bone in order to provide a seal, the efficiency of which was enhanced by the pressure from above.
He also quoted the case of a child from abroad with multiple attacks of meningitis dating from birth. Several explorations of the anterior and middle cranial fossme had been carried out and fascial repairs of suspected leaking sites had been done. An otological examination was only requested after further attacks and revealed an abnormal drum and a dead ear on one side. Polytomography showed an abnormal internal ear. At tympanotomy a profuse leak of CSF was found coming from the oval window which was easily plugged.
Finally, he mentioned that meningitis could occur occasionally from a radical mastoid cavity which seemed healthy, but which nevertheless concealed an area of infection between an apparently clean and stable epithelial lining. He also asked how long one should continue treatment in cases of meningitis, especially in view of the concept of microabscesses which he understood might form in certain recesses of the CSF spaces in some patients with meningitis, and cause reactivation of meningitis at a later date.
Mr R J Bennett (Birmingham) said that in connexion with the indirect congenital fistulh via the footplate of the stapes and the labyrinth, the diagnosis after recurrent meningitis was easy. The patients had no hearing in that ear and careful examination of the drumhead would often reveal fluid in the middle ear. A problem arose because some fistulh leaked intermittently and so the ear might be free of middle ear fluid on one single examination.
A more real problem in this condition was recognizing the fistula before the labyrinthitis and meningitis occurred so that the fistula could be corrected before the hearing was lost.
Meeting 1 February 1974
The following papers on The Middle Ear were read: The meeting will be reported in the Journal ofLaryngology and Otology.
Meeting 22 June 1974 with the Section of Laryngology at the Welsh National School ofMedicine, Cardiff.
The following papers were read:
Meeting 7 December 1973
The subject was Tubal Function and the Glue Ear; the following papers were read: The meeting will be reported in the Journal ofLaryngology and Otology.
